Scanning Near-field Optical/Atomic Force Microscopy detection of fluorescence in situ hybridization signals beyond the optical limit.
Fluorescence in situ hybridization (FISH) is widely used in molecular biological study. However, high-resolution analysis of fluorescent signals is theoretically limited by the 300-nm resolution optical limit of light microscopy. As an alternative to detection by light microscopy, we used Scanning Near-field Optical/Atomic Force Microscopy (SNOM/AFM), which can simultaneously obtain topographic and fluorescent images with nanometer-scale resolution. In this study, we demonstrated high-resolution SNOM/AFM imaging of barley chromosome (Hordeum vulgare, cv. Minorimugi) FISH signals using telomeric DNA probes. Besides detecting the granular structures on chromosomes in a topographic image, we clearly detected fluorescent signals in telomeric regions with low-magnification imaging. The high-resolution analysis suggested that one of the telomeric signals could be observed by expanded imaging as two fluorescent regions separated by approximately 250 nm. This result indicated that the fluorescent signals beyond the optical limit were detected with higher resolution scanning by SNOM/AFM.